We probed the relation between properties of Seyfert nuclei and morphology of their host galaxies. We selected Seyfert galaxies from the Sloan Digital Sky Survey with redshifts less 0.2 identified by the Véron Catalog (13th). We used the "FracDev" parameter from SDSS galaxy fitting models to represent the bulge fractions of the Seyfert host galaxies. We found that the host galaxies of Seyfert 1 and Seyfert 2 are dominated by large bulge fractions, and Seyfert 2 galaxies are more likely to be located in disk galaxies whereas most of the Seyfert 1 galaxies are located in bulge-dominant galaxies. These results indicate that the types of AGNs are related to their host galaxies and can not be explained by the traditional unification model of Seyfert galaxies.
In order to understand whether the different types of Seyfert galaxies are related to their host galaxies, we studied the host galaxy morphology distributions of a sample of selected Seyfert galaxies. This paper is organized as follows. In Section 2, we describe our sample selection. In Section 3, we present the distributions of host galaxy morphology for our Seyfert samples. We discuss and summarize our results in Section 4. In this paper, we used H 0 =70 km s −1 Mpc −1 , Ω m = 0.3, Λ 0 = 0.7, q 0 = −0.55, k = 0.00.
Sample Selection
We used two different methods to select our Seyfert samples from the Sloan Digital Sky Survey (SDSS) to avoid possible selection biases. For the first method of selection, we chose our Seyfert galaxies identified by the Véron Catalog (13th) in the SDSS data. We selected our Seyferts from the Table AGN The table comprised Seyfert 1s, Seyfert 2s, and LINER with M B fainter than -22.25. The
Seyfert galaxies in this catalogue were divided into six subclasses (Osterbrock 1977 (Osterbrock , 1981 : Seyfert 1.0, Seyfert 1.2, Seyfert 1.5, Seyfert 1.8, Seyfert 1.9 and Seyfert 2 depending on the appearance of their Balmer lines. Seyfert 1 have broad Balmer and other emission lines while Seyfert 2 have the narrow Blamer and forbidden lines. We only selected Seyfert 1.0 galaxies as our Seyfert 1 samples and Seyfert 2.0 as our Seyfert 2 samples to avoid confusion. We also constrained the redshift range of the Seyfert galaxies from 0 to 0.2 to include some important emission lines within the spectral range. There are 5009 Seyfert 1 galaxies and 4204 Seyfert 2 galaxies after these selections. We extracted the host galaxies of the Seyferts from the Sloan Digital Sky Survey (SDSS) and used the observation data from SDSS Data Release 10 (Ahn et al. 2014) . We selected SDSS sources that were classified as "GALAXY" in photometry within a 3" radius of our Seyfert samples. We only considered the sources that contain both photometric and spectroscopic information. Finally, we have To give a quantity assessment of galaxy morphology, we used the SDSS parameter, FracDev, to represent the bulge contributions of our Seyfert galaxies.
where F composite is the composite model of galaxy flux, F dev is the best fitting of the de Vaucouleurs flux of the galaxy, and F exp is the best fitting of the exponential disk flux of the galaxy. The FracDev parameter is a coefficient of the de Vaucouleurs bulge term in the SDSS galaxy fitting and has a range from 0 to 1 (Bernardi et al. 2006) . If the value of FracDev is close to 1, the galaxy is bulge-dominant (Kuehn & Ryden 2005; Vincent & Ryden 2005) .
From the FracDev values, we can determine the bulge contributions in the host galaxies.
There is an example of color images of our Seyfert galaxies as a function of FracDev in Fig. 1 . We used FracDev r expressing the coefficient fitting by r-band data for better quality. All FracDev in this paper present the coefficient fitting by r-band data. Catalog in the SDSS data. Blue color represents the Seyfert 1 galaxies and red color represents the Seyfert 2 galaxies. Fig. 2 shows the host galaxy morphology distributions of our Seyfert galaxies. We found that Seyfert 1 and Seyfert 2 galaxies show different distributions. We did a Kolmogorov-Smirnov (K-S) test for the FracDev distributions of Seyfert 1 and Seyfert 2 galaxies. The probability that the FracDev distributions of Seyfert 1 and Seyfert 2 galaxies are drawn from the same population is P = 0.00 with K-S statistic (D) = 0.26. In other words, the host galaxies of these two Seyferts have different morphology distributions and the different distributions in host morphology between the Seyfert 1 and Seyfert 2 galaxies are not biased by the different selection effect. We also compared the fractions of Seyfert galaxies for both FracDev = 1 and FracDev < 1. The fraction of Seyfert 1 with FracDev = 1 is 50% but for Seyfert 2 galaxies the fraction is 28%. This indicates that the Seyfert 2 galaxies are more likely to locate in disk galaxies whereas most of the Seyfert 1 galaxies are located in bulge-dominant galaxies. Besides, the result shows that Seyfert 1 and Seyfert 2 galaxies are dominated by galaxies with FracDev = 1. In other words, there are many Seyfert galaxies located in elliptical type galaxies, in contradiction to early studies (Adams 1977; Heckman 1978) .
We compared the morphology distributions of Seyfert galaxies with all galaxies that have redshifts less than 0.2 and M r < -19 in the SDSS database. Fig. 3 demonstrates that the morphology distribution of the total galaxies is different from those of the Seyfert galaxies. These results show that Seyfert galaxies are more bulge dominant than all galaxies.
Furthermore, we plotted the relative ratios of the Seyfert galaxies to the total galaxies with different FracDev values in Fig. 4 . Fig. 4 suggests that the Seyfert 2 galaxies are more likely to emerge in FracDev ≈ 0.4 whereas the Seyfert 1 galaxies are more likely to emerge in FracDev = 1. In other words, the host galaxies of the Seyfert 1 are more likely to be early type galaxies and those of the Seyfert 2 are more likely to be late type galaxies. Relative ratio to normal galaxies 5 shows the distributions of absolute magnitudes for Seyfert 1, Seyfert 2 galaxies, and total galaxies. The Seyfert 1 and the Seyfert 2 galaxies have similar luminosity distributions, which peak at around absolute magnitudes -22 to -21; on the other hand, the total galaxies have a broader distribution extending to lower luminosities. Fig. 6 shows the distributions of M r and FracDev for our Seyfert galaxies. The FracDev are widely distributed over different M r . In other words, the different morphologies between the Seyfert 1 and the Seyfert 2 galaxies are not related to the absolute magnitudes of their host galaxies.
We also investigated the effect of redshift on the FracDev for our Seyfert galaxies and total galaxies. Fig. 7 shows the distributions of redshifts and FracDev; the average FracDev values increase with redshifts for both the Seyfert galaxies and the total galaxies. We noted that at the same redshifts, the average FracDev values for the Seyfert 1 are always larger than the Seyfert 2 galaxies; however, at low redshifts, the Seyfert 2 galaxies do have more sources with small FracDev values. The average FracDev values of the total galaxies are much smaller than those of the Seyferts at low redshifts but approaching to the values of the Seyfert 2 at z ≈ 0.2. These results suggest that the host galaxies of the Seyfert 1 are more bulge-dominated than those of the Seyfert 2.
Discussion and Summary

Selection effect
In order to test whether our results are affected by the selection biases of the Véron catalog, we used a different selection method to select a different Seyfert sample for comparison. We selected a new Seyfert samples independently from the SDSS DR10 using typical criteria for Seyfert galaxies without invoking the identification of the Véron catalog. Fig. 2 shows that Seyfert 1 and Seyfert 2 galaxies have completely different morphology distributions. We note that Seyfert 1 and Seyfert 2 galaxies have different AGN strengths, which might cause some biases about the morphological fitting. To quantify the effects of the AGN strengths on the morphological fitting, we considered the contributions of the AGNs using the SDSS spectra. Because the SDSS spetra aperture is 3", the flux inside the aperture should be dominant by AGNs. We could use the fluxes of the spectra to roughly estimate the contributions of AGNs. SpectroFlux r is a parameter from the SDSS database and is value of spectrum flux in r-band filter. We used the parameter to be an indicator of the AGNs contributions. Fig. 10 are the result of average AGNs contributions to their host galaxies in different FracDev ranges. We found that both Seyfert 1 and Seyfert 2 galaxies have similar trends in the ratios of AGNs contributions to their bulges and to their host galaxies. The average ratios of the AGNs to the bulges declined with FracDev and the average ratios of the AGNs to the host galaxies increase with FracDev. If the FracDev fitting was significantly affected by AGNs and different Seyferts have different effects, we should find different trends in the ratios for Seyfert 1 and Seyfert 2 galaxies. Our results of AGNs contributions to the host galaxies suggest that AGNs contributions are unrelated to the results of the host galaxy morphology distributions.
AGN contributions
Host Galaxy Morphology
We examined the relation between the FracDev and de Vaucouleurs T value for a subset of our Seyfert galaxies. We constrained the redshifts of the sources to be less than 0.05 and searched for the de Vaucouleurs value of their host galaxies from NASA Extragalactic Database (NED). There are 81 Seyfert 1 galaxies and 127 Seyfert 2 galaxies with available de Vaucouleurs T values. We found that there is a good correlation between the T value and the FracDev, which is consistent with Oh et al. (2013) , who found a very good correlation between the FracDev and the Hubble types for 7429 nearby normal galaxies. Oh et al. (2013) also showed that the average FracDev is ≈ 1 for elliptical and S0 galaxies. These results suggest that the relation between the FracDev and the de Vaucouleurs T values for our Seyfert samples are similar to those of normal galaxies; this similarity shows that our The difference in the morphology distributions of the Seyfert 1 and the Seyfert 2 galaxies might be biased by the magnitudes of our Seyfert samples. Fig. 5 shows that the Seyfert 1 and Seyfert 2 galaxies have similar luminosity distributions toward bright end. Bright galaxies usually have larger fractions of light in their bulges whereas faint galaxies have most of their light in disks (e.g., Tasca & White 2011). However, Fig. 4 shows that the Seyfert 2 galaxies have relative high ratios at medium FracDev values than the Seyfert 1 galaxies. This indicates that although the galaxy luminosities might affect the morphology distributions of the Seyfert galaxies, it can not be the main cause for the different distributions of the Seyfert 1 and the Seyfert 2. Besides, we noticed that the Seyfert 1 and Seyfert 2 galaxies have similar distributions of r-band absolute magnitude indicating that the Seyfert 1 and Seyfert 2 galaxies have similar stellar mass distributions in their host galaxies. This result suggests that the stellar mass in the different types of Seyfert galaxies is independent of the unification model.
To examine the influence of galaxy luminosity on the morphology, we chose sub-samples from our Seyfert 1 and Seyfert 2 with -22 < M r < -21 and compared the FracDev Traditional unification model (Antonucci 1993) suggests that the different types of
AGNs are due to different observing angles relative to the torus. The unification model suggests that Seyfert 1 and Seyfert 2 galaxies are intrinsically similar objects with different viewing angles. Seyfert 1 galaxies are viewed from face-on to the accretion disk without obscuring, whereas Seyfert 2 galaxies are viewed from edge-on and obscured by the torus.
However, our results (Fig. 2) indicate that the morphology distributions of the host galaxies of Seyfert 1 and Seyfert 2 are different. This suggests that the differences between the Seyfert 1 and the Seyfert 2 are not only caused by the viewing angles but also might be related to their host galaxy morphologies.
In the early study of the host galaxies of AGNs, people found few Seyfert AGNs residing in elliptical galaxies (Adams 1977; Moles et al. 1995) . For example, Moles et al. (1995) considered AGNs that were classified as Seyfert or LINER in Véron catalogue (1991) with morphological information in the Third Reference Catalogue of Bright Galaxies (RC3) and found that only 5% of their samples were elliptical galaxies. However, some other studies found AGNs residing in early-type galaxies; Xanthopoulos (1996) found that the Hubble types of Seyfert galaxies tend to be S0 and Sa; Ho et al. (1997) used spectroscopic to study the emission line in the central region of 486 nearby galaxies and found that spectroscopic AGN are dominant in early-type galaxies; Schade et al. (2000) found that there are more than half of their X-ray selected AGNs residing in E/S0 type galaxies.
These results suggested that the host galaxy morphologies of AGNs might prefer to be bulge-dominant galaxies.
The morphology difference of the host galaxies between Seyfert 1 and Seyfert 2 was less clear. Sorrentino et al. (2006) found that among 624 Seyfert 1 galaxies, 76% of the host galaxies of Seyfert 1 are early types and 9.7% are late types; among 925 Seyfert 2 galaxies, the ratio of late-type galaxies for Seyfert 2 galaxies is 26.9% and that of early-type galaxies is 56.8%. Slavcheva-Mihova & Mihov (2011) found that their Seyfert 1 galaxies prefer to locate in early type galaxies than Seyfert 2 galaxies do. On the other hand, Seyfert 2 galaxies were more frequently found in late type galaxies (Koulouridis et al. 2006 ).
Our Seyfert samples are dominated by FracDev=1 for both Seyfert 1 and Seyfert 2. This indicates that most of the Seyfert galaxies are bulge-dominant. We checked the host galaxy morphology of our Seyferts by using the results of the Galaxy Zoo Project (Lintott et al. 2008 ). There are 2889 Seyfert 1 galaxies and 2826 Seyfert 2 galaxies with available information from the Galaxy Zoo. We used the voted data from the Galaxy Zoo to check the morphology of the galaxies that have FracDev = 1 (Lintott et al. 2011) . We assumed that a galaxy with a voted-elliptical fraction > 50% has the morphology of an elliptical galaxy. We found that 66% of the Seyfert 1 galaxies with FracDev = 1 show elliptical-like morphology, and 68% of the Seyfert 2 with FracDev = 1 show elliptical-like morphology.
Besides, the ratio of elliptical-like galaxies for all Seyfert 1 with different FracDev values is 30% and that for Seyfert 2 is 19% from the voting rates of the Galaxy Zoo. Our results are similar to previous studies of Sorrentino et al. (2006) and Slavcheva-Mihova & Mihov (2011) . Furthermore, we assumed that a spiral-like host for a galaxies with voted-spiral fraction > 50% and FracDev < 1. We have 20% spiral host in the Seyfert 1 galaxies and 30% in the Sefyert 2 galaxies. Villarroel et al. (2017) shows that the spiral host of Type-1 AGN is 20% and Type-2 is 44%. Our results of spiral host galaxies of Seyferts show that the Seyfert 2 galaxies have more spiral host than Seyfert 1 galaxies and agree with that of Villarroel et al. (2017) .
We also investigated whether the morphology distributions of the Seyfert galaxies are affected by redshifts. We selected sub-samples of Seyfert galaxies with redshifts less than 0.05. The ratio of elliptical host galaxies in the low-redshift Seyfert 1 galaxies is 19% and that in the low-redshift Seyfert 2 is 14%. This shows that there are fewer elliptical Seyfert galaxies in low redshifts because there are fewer nearby elliptical galaxies. This explains why people found much fewer elliptical Seyferts in the earlier studies (e.g., Moles et al. 1995) .
The different bulge distributions of Seyfert 1 and Seyfert 2 might be related to galaxy evolution. Koulouridis et al. (2013) indicated that the neighbors of Seyfert 2 galaxies are more ionized than the neighbors of Seyfert 1 galaxies; they proposed that there is an evolution sequence between Seyfert galaxies. Seyfert 2 galaxies begin from an interaction galaxies and finally transform into Seyfert 1 galaxies. The other factor to cause different bugle distributions of Seyfert 1 and Seyfert 2 galaxies might be related to ISM/orientation of host galaxy. The obscuration of dust in the host galaxy of Seyfert galaxies might affect the identification of the different Seyfert types (Lagos et al. 2011) . We also test whether our sample is isotropic to the viewing angle of the host galaxy by comparing the axis ratio b/a of the Seyfert galaxies with FracDev = 1. The results of axis ratio of Seyfert 1 and Seyfert 2 galaxies are shown in Fig. 11 . We found that both Seyfert 1 and Seyfert 2 galaxies have peak at b/a= 0.6 − 0.7. This result indicates that our Seyfert sample is independent of the viewing angle. It has been arguing that observed type 1 and type 2 AGNs are actually drawn from different distributions of covering factors of the AGNs (e.g., Elitzur 2012). Therefore, we expect that intrinsic difference should exist in our selected samples of Seyfert 1 and Seyfer 2. However, we note that we are comparing the host of galaxies of the AGNs but not the intrinsic properties of the AGNs; in other words, any isotropic biases in selection should not affect our results about the host galaxies, unless the properties of AGNs were closely related to the host galaxies, which again is not consistent with the unification model. Rutkowski et al. (2013) found that the host galaxy morphologies of Seyfert 1 and Seyfert 2 are similar. We note that Rutkowski et al. (2013) only chose the "Face-on" source in order to classify dust features in the cores of their Seyfert galaxies. We found that they tended to select much more disk galaxies than the parent population we have. The similar distribution in the host morphology of Seyfert 1 and Seyfert 2 might be caused by the pre-selection of the "Face-on" galaxies, which might exclude most of the elliptical Rutkowski et al. (2013) is too small to distinct the distributions significantly. Although the distributions of host morphology of Seyfert 1 and Seyfert 2 galaxies in the samples of Rutkowski et al. (2013) are not distinguishable, they still found that the distributions of the core morphologies of Seyfert 1 and Seyfert 2 galaxies are different.
Besides, Villarroel & Korn (2014) found the average color of neighbor galaxies around type-I AGN are redder than that of the neighbors around type-II AGN; they also found that the host galaxy morphology of an AGN depends on the AGN type and the presence of a neighbor. Our results show that the host galaxies of the Seyfert 1 galaxies are dominated by galaxies with large bulge ratios whereas Seyfert 2 galaxies show host galaxies with relatively smaller bulge ratios, suggesting that different Seyferts might appear in the different evolution stages of galaxy evolution.
We selected our Seyferts samples from the Véron catalog, which compiled all AGN sources from observations and literature. However, the definitions of the Seyfert 2 galaxies might be slightly different in different observations. We obtained the photometric and spectral data of these Seyfert galaxies from SDSS (Brinchmann et al. 2004; Tremonti et al. 2004 ) and used the BPT diagram (Baldwin et al. 1981) to define a more rigorous sample of Seyfert 2 galaxies to check whether our results are affected by the contamination of starburst galaxies and LINERs in the Seyfert 2 sample. We used the definitions of Kewley et al. (2001) and Kewley et al. (2006) to divide our Seyfert 2 galaxies into three sub-samples: new rigorously defined Seyfert 2, LINERs and starburst galaxies and compare the FracDev distributions of these sub-samples with the Seyfert 1 galaxies. Fig. 12 show that some of our original Seyfert 2 galaxies are locating in the LINER and starburst regions. Fig. 13 shows the FracDev distributions of the new rigorously defined Seyfert 2, LINERs, starburst galaxies, and Seyfert 1 galaxies. We found that the FracDev distributions of the new-defined shows that the probability for the two distributions drawn from the same population is P = 0.00 0 with K-S statistic (D) = 0.41. We replotted the relative ratios of the new-defined Seyfert 2 and Seyfert 1 to all SDSS galaxies with different FracDev values in Fig. 14 and we found that the distribution pattens are still similar to Fig. 4 . These results indicate that the different morphologies of Seyfert 1 and Seyfert 2 galaxies are not caused by contamination of LINERs or starburst galaxies in the Seyfert 2 sample. Besides, we found that the FracDev distributions of the Seyfert 1, the new-defined Seyfert 2 and the LINERs all show distinct peak values at FracDev=1, indicating that AGN type galaxies are more bulge-dominant; on the other hand, the FracDev values of the starburst galaxies distribute more evenly.
From our results, we found that the Seyfert 1 and Seyfert 2 galaxies have different host galaxy morphology distributions; Seyfert 2 galaxies have relatively more late-type host galaxies than Seyfert 1 have. Different types of galaxies are expected to have different formation history and physical process in galaxy evolution. The different distributions of the host galaxy morphology suggests that the different types of Seyfert galaxies might be related to the processes of galaxy formation. This indicates that the differences between the Seyfert 1 and Seyfert 2 galaxies are not only affected by the viewing angles but also related to the formation process of their host galaxies.
Summary
We found that Seyfert 1 and Seyfert 2 galaxies have different distributions for their host galaxy morphology. Seyfert 1 galaxies show more bulge-dominated host galaxies and Relative ratio to normal galaxies Blue color represents the Seyfert 1 galaxies. Red color represents the new-defined Seyfert 2 galaxies.
